The efflux of lysosomal cholesterol from cells.
To gain insight into the transport of sterol from lysosomes to the plasma membrane, we studied the efflux of lysosomal free cholesterol from intact Fu5AH rat hepatoma cells to high density lipoprotein (HDL) and other extracellular acceptors that promote sterol desorption from the plasma membrane. The procedures involved pulsing cells at 15 degrees C with low density lipoprotein that had been reconstituted with [3H]cholesteryl oleate and then incubating the cells at 37 degrees C in the presence of a sterol acceptor, while monitoring both the hydrolysis of [3H]cholesteryl oleate in lysosomes and the efflux of the resulting [3H]free cholesterol to the acceptor. After warming cells to 37 degrees C, rapid hydrolysis of [3H]cholesteryl oleate began after 10-20 min, and the lysosomally generated [3H]free cholesterol became available for efflux after an additional delay of 40-50 min. The kinetics of hydrolysis and the delay between hydrolysis and efflux were unchanged over a wide range of HDL3 concentrations (10-1000 micrograms of protein/ml), and with acceptors that do not interact with HDL-specific cell surface binding sites (phospholipid vesicles, dimethyl suberimidate cross-linked HDL). In addition, the delivery of lysosomal cholesterol to the plasma membrane was unaffected when cellular cholesterol content was elevated 2.6-fold above the normal control level, or when the activity of cellular acyl-coenzyme A/cholesterol acyltransferase (ACAT) was stimulated with exogenous oleic acid. We conclude that in the Fu5AH cell, a maximum of 40-50 min is required for the transport of cholesterol from lysosomes to the plasma membrane and that this transport is not regulated in response to either specific extracellular acceptors or the content of sterol in cells. The lack of effect of increased ACAT activity implies that the pathway for this transport does not involve passage of sterol through the rough endoplasmic reticulum, the subcellular location of ACAT.